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[0001] This invention relates to processes for preparing pesticidal intermediates, and to novel 2-arylhydrazonosuc- 
cinonrtrile compounds and to 2-arylhydrazinosuccinonitrile compounds. 

[G0G2] European Patent Publication Nos. 0295117 and 0234ii 9 describe the preparation of pesticidaify active phe- 
nylpyrazole compounds and of 5-amino-1 -aryl-3-cyanopyrazole intermediate compounds used in their synthesis. Var- 
ious methods for preparing these compounds are known. It is however desirable to provide improved methods for the 
preparation of these compounds and the intermediate compounds thereto. 

[0003] Arylhydrazines are known to undergo Michael addition with electron deficient alkenes such as acrylonitrile in 
polar protic solvents such as alcohols, and subsequent oxidation in a basic medium affords 5-amino-1-arylpyrazoles 
as described for example in US Patent Number 4824960. However the applicants are not aware of any literature reports 
describing the reaction of hydrazines with fumaronitrile. The oxidation of N,N 1 -diary I hydrazines to azo compounds is 
known. N -A Iky I hydrazines and N-arylhydrazines which are substituted on one nitrogen atom only are also oxidised to 
azo compounds but these are generally unstable, decomposing to nitrogen and hydrocarbons (see J.March, Advanced 
Organic Chemistry, 3rd edition, page 1 062). Y.H.Kim and Y.Choi describe in Tetrahedron Letters, Vol 37, pages 8771 -4, 
1 996 the palladium catalysed dehydrogenation of alpha-hydrazinonitriles in the presence of cyclopentene to give hy- 
drazonyl cyanides. Howeverthe applicants are unaware of any other references concerning the oxidation of hydrazines 
to hydrazones. Moreover, the Kim and Choi publication is restricted to the oxidation of unsubstituted phenyl hydrazine 
derivatives and no suggestion is made that the oxidation of hydrazine derivatives of fumaronitrile may be achieved. 
[0004] It is a first object of the present invention to provide a convenient process for preparing 5-amino-1-aryl-3-cy- 
anopyrazole pesticidal intermediates which are obtained in high yield and high purity. 

[0005] It is a further object of the present invention to provide processes for the preparation of 2-arylhydrazonosuc- 
cinonitrile compounds which may be used to prepare said 5-amino-1-aryl-3-cyanopyrazole pesticidal intermediates. 
[0006] It is a yet further object of the present invention to provide a process for the preparation of 2-arylhydrazino- 
succinonitrile compounds. 

[0007] It is astill further object of the present invention to provide novel intermediates in the manufactureof pesticidally 
active compounds. 

[0008] These and other objects of the invention will become apparent from the following description, and are achieved 
in whole or in part by the present invention. 

[0009] In one aspect the present invention provides a process for the preparation of a compound of formula (I) by 
the cyclisation of a compound of formula (II), according to the reaction scheme Sc 1 indicated below: 
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Sc 1 




(U) (I) 

wherein W is nitrogen or -CR 4 ; 

R 2 , R 4 > R5 and R 6 are independently selected from hydrogen, halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, R 7 S 
(0) n -. nitro, cyano and -SF 5 ; and R 3 is as defined for R 2 , or is phenyl optionally substituted by one to five members 
of the group consisting of halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, R 7 S(0) n -, nitro, cyano and -SF 5 , which may 
be the same or different; 
R 7 is alkyl or haloalkyl; and 
n is 0,1 or 2. 
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[0010] Unless otherwise specified in the present specification 'alkyP means straight- or branched- chain alkyl having 
from one to six carbon atoms (preferably one to three). Unless otherwise specified 'haloalkyl' and 'haloalkoxy* are 
straight- or branched- chain alkyl or alkoxy respectively having from one to six carbon atoms (preferably one to three) 
substituted by one or more halogen atoms selected from fluorine, chlorine or bromine. 

[0011] Preferred compounds of formula (I) are those having one or more of the following features:- R 2 is halogen or 
hydrogen; R 3 represents halogen, haloalkyl (preferably trrfluorom ethyl), haloalkoxy (preferably trifluoromethoxy), R 7 S 
(0) p -, -SF 5 , or phenyl substituted by one to three members of the group consisting of trifluorom ethyl, trifluoromethoxy, 
difluoromethyl,-S(0) n CF 3 , dichlorofluoromethyl, chlorodifluoromethyl, chlorodrfluoromethoxy, dichlorofluoromethoxy 
and halogen which may be the same or different; 

R 4 is halogen; and 

R 5 and Rg are hydrogen. 

[0012] Especially preferred compounds of formula (I) are those having one or more of the following features:- 

W represents -CR 4 and R 4 is halogen; 

R 3 represents haloalkyl, haloalkoxy or -SF 5 ; and 

R 5 and R 6 represent hydrogen. 

[0013] Most preferably the compound of formula (I) is5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)pyra- 
zole. 

[0014] The above reaction Sc 1 to obtain compounds of formula (I) is generally performed in the presence of a base, 
which may be organic or inorganic. Examples of suitable organic bases are amines such as triethylamine or pyridine. 
Examples of suitable inorganic bases are alkali or alkaline earth metal hydroxides, acetates, carbonates or bicarb o nates 
such as sodium hydroxide or sodium carbonate, or preferably ammonia (aqueous or gaseous). Generally the molar 
ratio of the compound of formula (l):base is from about 1 :1 0, to about 1 0:1 . The reaction is optionally carried out in the 
presence of a phase transfer catalyst for example quaternary ammonium salts such as benzyl trimethylammonium 
chloride, tricaprylylmethylammonium chloride, tetramethylammonium chloride, tetra-n-propylammonium bromide, n- 
dodecyl trimethylammonium chloride, tetra-n-butylammonium chloride, and n-tetradecyl trimethylammonium bromide. 
The reaction is generally performed in a solvent, and suitable solvents include alcohols (preferably ethanol) or non 
water-miscible solvents, especially halogenated hydrocarbons such as dichloroethane or dichloromethane, non-mis- 
cible solvents being appropriate when a phase transfer catalyst is employed. Optionally water may be used as a co- 
solvent. The reaction temperature is generally from about -20 to about 50°C and preferably from about 0 to about 20°C. 
[0015] According to a further feature of the present invention there is provided a process for the preparation of a 
compound of formula (II) by the oxidation of acompound of formula (III), according to the reaction scheme Sc2 indicated 
below: 
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wherein W, R 2 , R 3 , R 5 and R 6 are as defined above. 
55 [0016] The preferred compounds of formula (II) areas defined for the definition of W, R 2 , R 3 , R 5 and R 6 forcompounds 
of formula (I) above. The most preferred compound of formula (II) is 2-(2,6-dichloro-4-trifluoromethyl-phenylhydrazono) 
succinonitrile. 

[0017] Compounds of formula (II) may be obtained as a mixture of syn and anti isomers and all such forms are 
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embraced by the present invention. 

[0018] Suitable oxidants for the above reaction scheme Sc 2 to form compounds of formula (II) include quinones 
such as benzoquinone. peroxides such as hydrogen peroxide, hypohalites such as sodium hypochlorite, or an alkali 
metal hydroxide such as sodium hydroxide in the presence of air. or preferably a metal salt or oxide for example cupric 
chloride or mercuric oxide. The reaction is generally conducted in a solvent. Solvents suitable for use include aromatic 
halogenated or non-halogenated hydrocarbons such as toluene or chlorobenzene, nitrites such as acetonitrile or 
amides such as N f N-dimethylformamide. The reaction temperature is generally from about 20 to about 150*C and 
preferably from about 50 to about 100°C. 

[0019] According to a further feature of the present invention there is provided a process for the preparation of a 
compound of formula (II) by the reaction of a compound of formula (IV), an enol thereof, or an enolate salt thereof with 
a diazonium salt of formula (V) according to reaction scheme Sc 3 below 
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wherein W, R~ R- R e 



(V) 
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_ and R 6 have the same meaning as defined above in reaction scheme Sc 1 and X is 
generally an anionic group from a mineral acid such as hydrogen sulphate or chloride. 

[0020] The compound (IV) is generally in the form of an enolate salt preferably an alkali metal salt, for example the 
potassium or sodium enolate salt. 

[0021] The above reaction Sc 3 to form a compound of formula (II) by the reaction of a compound of formula (IV) 
with a compound of formula (V) occurs by coupling and deformylation. When compound (IV) used is a metal enolate 
salt the reaction is generally performed in the presence of sufficient excess of the mineral acid for example sulphuric 
acid or hydrochlonc acid (which is generally present when the diazotisation reaction is performed in the same pot) to 
convert the metal enolate into the free enol. Solvents such as acetic acid, water, halogenated hydrocarbons such as 
d.chloromethane or d.chloroethane, halogenated aromatics such as chlorobenzene. acetonitrile, N,N-dimethylforma- 
mide, or preferably an alcohol for example ethanol are generally employed. Optionally the reaction is conducted in the 
presence of a buffer such as sodium acetate. Afterthe coupling stage the reaction is generally completed by the addition 
k w f a "l base such as ammonium hydroxide solution to give a weakly basic solution, for example having a pH of 
about 8. The reaction temperature is generally from about -20 to about 50»C and preferably from about 0 to about 20»C 
The diazonium salt above of formula (V) is generally prepared in situ by diazotising a compound of formula (Va)- 




55 



(Va) 



^C'D: <EP 0966445B1 J_> 



4 



EP 0 966 445 B1 

wherein W. R 2 , R 3 , R 5 and R 6 have the same meaning as defined above, using conditions known in the literature 
ard generally using a molar equivalent of sodium nitrite and a mineral acid such as hydrochloric acid or sulphuric acid. 
[0022] According to a further feature of the present invention compounds of formula (II) wherein W, R 2 , R 3 , R 5 and 
R 6 hrwc the same meaning as defined above in reaction scheme Sc 1 may also be prepared by the reaction of a 
5 compound of formula (VI): 

io NC c ° 2 Ra 

(VI) 

15 wrercm Ra is alkyl preferably ethyl, with a diazonium salt of formula (V) wherein W, R 2 , R 3 , R 5 , R 6 and X are as 

defined above 

[0023] The reaction conditions used are the same as those described above for reaction scheme Sc 3 above. 
[0024] Acceding to a further feature of the present invention compounds of formula (III) above may be prepared by 
ihe TCrtCt»on of an arylhydrazine of formula (VII) with a compound of formula (VIII), according to reaction scheme Sc 4 
indented Lk;Iow 
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(VII) (III) 




wherein W, R 2 . R 3> R 5 and R 6 have the same meanings as defined above in reaction scheme Sc 1 . 
[0025] Compounds of formula (VIM) are known and may be used in the form of the cis-isomer maleonitrile or preferably 
the trans isomer fumaronitrile. Optionally a mixture of both isomers may be used. Arylhydrazines of formula (VII) are 
known or may be prepared by known methods. 

[0026] Preferred compounds of formula (III) have the same values of W, R 2 , R 3> R 5 and R 6 as preferred above for 
compounds of formula (I). Most preferably the compound of formula (III) is 2-(2,6-dichloro-4-trifluoromethylphenylhy- 
45 drazino)succinonitrile. 

[0027] The above reaction to form compounds of formula (III) may be performed in a variety of solvents, polar solvents 
being preferred, for example alcohols. Polar aprotic solvents such as N-methylpyrrolidone, N,N-dimethylformamide or 
dimethyisulphoxide are especially preferred. In another preferred aspect the reaction is performed in the absence of 
solvent by heating a mixture of compounds of formula (VII) and (VIII). 
so [0028] Optionally a catalyst such as a tetra-alkylammonium salt for example N-benzyltrimethylammonium hydroxide, 
or alanine may also be present in the reaction. 

[0029] The reaction temperature is generally from about 20 to about 150°C, and preferably from about 80 to about 
100°C. 

[0030] The reaction may be carried out using a molar ratio of a compound of formula (VI II) to a compound of formula 
55 (VII) of from about 1 :10 to about 1 0:1 , and preferably from about 1 :1 to about 5:1 , even more preferably about 1 .1 to 1 . 
[0031] Compounds of formula (II) and (III) above are novel and therefore constitute a further feature of the present 
invention. 

[0032] The following non-limiting examples illustrate the invention. NMR spectra are recorded using deuterochloro- 
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form as solvent. Hplc means high performance liquid chromatography, m.p. means melting point. 
Example 1 

[0033] Preparation, of 5-amin^ (Reaction scheme Sc 1) 

[0034] Ammonia (20 microlitres of an 8% ammonia solution in water) was added to a mixture of 2-(2,6-dichloro- 
4«trifluoromethylphenylhydra2ono)succinonftrile (0.077g) in ethanol (1ml) and water (0.2ml) at 0°C. After 10 minutes 
the mixture was extracted (dichloromethane) and evaporated to give the title compound (0 076q 97% vield) Puritv 
98% (by hplc). ~ y 7 

Example 2 

[0035] Preparation of 5-amino-3-cyano-1 -(2,6-dichloro-4-trifluoromethylphenyl)pyrazole (Reaction scheme Sc 1 ) 
[0036] A solution of 2«(2,6-dichloro-4-trifluoromethylphenylhydra2ono)succinonitrile (1 .0g) and sodium bicarbonate 
(40ml of a saturated aqueous solution) and dichloromethane 915ml) was stirred at 20°C for 3 hours at pH 9. Sodium 
carbonate solution was than added until the pH was 1 1 and the stirring continued overnight. A small amount of sodium 
hydroxide solution was added to give a pH of 1 2, followed three hours later by a small quantity of Aliquat 336 (trademark, 
tricaprylylmethylammonium chloride), and after 2 hours the reaction was complete. A dichloromethane extract was 
washed (water and brine), dried (sodium sulphate) and evaporated to give the title compound. 

Example 3 

Preparation of 2-(2.6-dichloro-4-trifluoromethylphenylhydrazono)succinonitrile (Reaction Scheme Sc2) 

25 [0037] A mixture of 2-(2,6-dichtoro-4-trifluoromethylphenylhydra2ino)succinonitrile (0.323g) and cupric chloride 
(0.1 75g) was heated in chlorobenzene at 60°C for 6 hours. After filtration and evaporation the title compound and 
5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)pyrazole were obtained as a 7:1 mixture. Column chroma- 
tography on silica gel eluting with dichloromethane gave the pure title compound, obtained as a mixture of syn and 
anti isomers, NMR (anti isomer) 3.6(s,2H) : 7.57(s,2H). 8.82(s,1 H, exchangeable with D 2 0), NMR (syn isomer) 3 56(s 

30 2H), 7.59(s.2H), 8. 27(s, 1 H, exchangeable with D 2 0). 

Example 4 

Preparation of 2>(2,6-dichloro-4-trifluoromethylphenylhydrazono)succinonitrile (Reaction scheme Sc 3) 

[0038] Sodium nitrite (3.9g) was added to stirred concentrated sulphuric acid (12.8ml) and heated at 80°C until 
dissolved. Acetic acid (25ml) was added at 30°C. A mixture of 2,6-dichloro-4-trifluoromethylphenylaniline (1 0.Og) and 
acetic acid (25ml) was added over 1 0 minutes at 20°C maintaining below 25°C. The mixture was heated at 55°C for 
50 minutes, and further sodium nitrite (0.65g) and acetic acid (10ml) added, and after 20 minutes heated to 70°C and 
sulphuric acid (2.8ml) added. After 20 minutes the cooled mixture was added to a mixture of 2-hydroxymethylenesuc- 
cinonitrile potassium salt (7.6g) and sodium acetate (35.6g) in water and acetic acid (70ml) at 10°C. After warming to 
20°C during 1 hour, dichloromethane was added followed by ammonium hydroxide solution (210ml) to give a pH of 8. 
The organic phase was separated, washed (water and brine), dried (sodium sulphate) and evaporated to give the title 
compound as a red brown solid (1 8. 1 g). Recrystallisation from hexane/t-butyl methylether) gave the pure title compound 
(6.85g), m.p.80-82°C, NMR 3.6(s,2H), 7.66(s,2H), 9.03(s,1 H exchangeable with D 2 0). 
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Example 5 

Preparation of 2-(2,6-dichloro-4-trifluoromethylpheny!hydrazino)succinonitrile (Reaction Scheme Sc4) 

[0039] A mixture of 2,6-dichloro-4-trifluoromethylphenylhydrazine (1 .Og) and fumaronitrile (1 .0g) in dirnethylsuiphox- 
ide (10ml) was heated at 100°C for 7 hours. The cooled mixture was diluted with water and extracted (ether) to give , 
after evaporation and crystallisation from dichioromethane/hexane, the title compound (0.828g, 63%), m.p. 101 -102°c! 
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Example 6 

Preparation of 2-(phenylhydra2ino)succinonitrile (Reaction Scheme Sc 4) 

s [0040] A mixture of phenyl hydrazine (4.29g) and fumaronitrile (3.1 g), where the phenylhydrazine served as a solvent, 
was heated at 75-80° C for 20 hours. Purification by flash chromatography on silica gel and crystallisation from dichlo- 
romethane/hexane gave the title compound (3.29g, 45%), m.p.97-98°C. 

[0041] While the invention has been described in terms of various preferred embodiments, the skilled artisan will 
appreciate that various modifications, substitutions, omissions and changes can be made without departing from the 
io spirit thereof. Accordingly, it is intended that the scope of the present invention be limited solely by the scope of the 
following claims, including equivalents thereof. 



Claims 

15 

1 . A process for the preparation of a compound of formula (I) 



H 2 N — ^ „N 

N 
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wherein W is nitrogen or -CR 4 ; 

35 R 2 , R 4 , R 5 and R 6 are independently selected from hydrogen, halogen, C,_ G alkyl, C.,_ 6 haloalkyl, C^g alkoxy, 

C,. 6 haloalkoxy, R 7 S(0) n -, nitro, cyano and -SF 5 ; 

and R 3 is hydrogen, halogen, alkyl, C,_ 6 haloalkyl, C|_ 6 alkoxy, C.,_ 6 haloalkoxy, R 7 S(0) n -, nitro, cyano, 
-SF 5 , or phenyl substituted by one to five members of the group consisting of halogen, C«j. 6 alkyl, C-,.6 haloalkyl, 
C,_ 6 alkoxy, C,^ haloalkoxy, R 7 S(0) n - f nitro, cyano and -SF 5 , which may be the same or different; 
' Ry is C^g alkyl or C^g haloalkyl; and 
n is 0,1 or 2; 

which comprises the cyclization, in the presence of a base, of a compound of formula (II): 
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whccin W. R 2 , R 3 , R 5 and R 6 are as defined above. 

2. A process according to Claim 1 in which the molar ratio of base:compound of formula (II) is from about 1 10 to 
20 ciboj! 10 • 



3. A compound having the formula (II): 
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"3 

(n) 

wherein W, R 2 , R 3> R 5 and R 6 are as defined in Claim 1 . 

4. A compound according to Claim 3 which has one or more of the following features: 
R 2 is halogen or hydrogen; 

R 3 represents halogen, a,_ 6 haloalkyl, C,. s haloalkoxy, R 7 S(0) p -, -SF 5 , or phenyl substituted by one to three 
members of the group consisting of trlfluoromethyl, trifluoromethoxy, difluoromethyl,-S(0) n CF 3> dichlorofluor- 
omethyL chlorodifluoromethyl, chlorodifluoromethoxy, dichlorofluoromethoxy and halogen, which may be the 
same or different; 
R 4 is halogen; 
50 Ft 5 and R 6 are hydrogen. 

5. A process for the preparation of a compound of formula (II) as defined in Claim 3, said process comprising the 
oxidation of a compound having the formula (III): 

55 
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an) 

wherein W, R 2 , R 3 , R 5 and Rg are as defined in Claim 3, using an oxidant, 

6. A process according to Claim 5 in which the oxidant is selected from a quinone; a peroxide; a hypohalite; an alkali 
metal hydroxide in the presence of air, a metal salt and a metal oxide. 

7. A process for the preparation of a compound of formula (II) as defined in Claim 3, said process comprising the 
reaction of an enolate salt of a compound having the formula (IV): 




6 



(IV) 



with a diazonium salt having the formula (V) 



*2 



i. ' W 



(V) 

wherein W, R 2 , R 3 , R 5 and R 6 are as defined in Claim 3 and X is hydrogen sulphate or chloride. 
8. A compound having the formula (III): 
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wherein W, R 2t R 3 , R 5 and R 6 are as defined in Claim 1 . 

9. A compound according to Claim 8 which has one or more of the toliowing features: 

20 R2 is halogen or hydrogen; 

R 3 represents halogen, C^ G haloalkyl, C^ haloalkoxy, R 7 S(0) p -, -SF 5 , or phenyl substituted by one to three 
members of the group consisting of trifluoromethyl, trifluoromethoxy, difluoromethyl,-S(0) n CF 3 , dichlorofluor- 
onethyl, chlorodifluoromethyl, chlorodifluoromethoxy, dichlorofluoromethoxy and halogen, which may be the 
same or different; 

25 R 4 is halogen; 

R 5 and R 6 are hydrogen. 

10. A process for the preparation of a compound of formula (III) as defined in Claim 8, said process comprising the 
reaction of an arylhydrazine having the formula (VII): 

30 
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(VII) 

wherein W, R 2 , R 3 , R 5 and R 6 are as defined in Claim 8, with a compound of formula (VIII): 

CH(CN)=CH(CN) (VIM). 

Patentan sprue he 

1 . Ein Verfahren zur Herstellung einer Verbindung der Formel (I) 
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(D 

worin W Stickstoff oder -CR 4 ist; 

R 4» R5 und Rg unabhangig voneinander ausgewahlt werden aus Wasserstoff, Halogen, C,_ 6 -Alkyl, C 1 . 6 - 
Halogenalkyl, C^-Alkoxy, C^g-Halogenalkoxy, R 7 S(0) n -, Nitro, Cyano und -SF 5 ; 
i und R 3 Wasserstoff , Halogen, C^-Alky!, C V6 -Halogenalkyl, C^-Alkoxy, C.,_ 6 -Halogena!koxy, R 7 S(0) n -, Nitro, 

Cyano, -SF 5 oder ein Phenyl ist, welches mit einem bis funf Elementen der Gruppe bestehend aus Halogen, 
0 1 _ 6 -Alkyl > C^g-Halogenalkyl, 

C,. 6 -Alkoxy, C^-Halogenalkoxy, R 7 S(0) n -, Nitro, Cyano und -SF 5 substituiert ist, wobei diese gleich oder 
verschieden sein konnen; 
25 R 7 C 1 . 6 -Alkyl oder C 1 . 6 -Halogenalkyl ist; und 

n 0, 1 oder 2 ist; 

welches die Cyclisierung, in Gegenwart einer Base, einer Verbindung der Formel (II) : 



30 



35 




trrs 



umfaBt, worin W, R 2 , R 3 , R 5 und R 6 so sind wie oben definiert. 

45 

2. Ein Verfahren gemaB Anspruch 1 , bei welchem das Molverhaltnis von Base : Verbindung der Formel (II) von ca. 
1:10 bis ca. 10:1 betragt. 

3. Eine Verbindung mit der Formel (II): 

so 
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1 1 




(n) 

75 

worin W, R 2 , R 3: R 5 und R 6 so sind wie in Anspruch 1 definiert. 

4. Eine Verbindung gemaB Anspruch 3, welche eines Oder mehrere der folgenden Merkmale aufweist: 

20 R 2 ist Halogen oder Wasserstoff; 

R 3 steht fur Halogen, C^-Halogenalkyl, C 1 . 6 -Halogenalkoxy ! R 7 S(0) p -, -SF 5 oder ein Phenyl, das mit einem 
bis drei 

Elementen der Gruppe bestehend aus Trifluormethyl, Trifluormethoxy, Difluormethyl, -S(0) n CF 3> Dichlorfluor- 
methyl, Chlordifluormethyl, Chlordifluormethoxy : Dichlorfluormethoxy und Halogen substituiert ist, welche 
25 gleich oder verschieden sein konnen; 

R 4 ist Halogen, 
R 5 und R 6 sind Wasserstoff. 

5. Ein Verfahren zur Herstellung einer Verbindung der Formel (II) wie in Anspruch 3 definiert, wobei das Verfahren 
*o die Oxidation einer Verbindung mit der Formel (III): 



35 



40 



(HI) 

umfaBt, worin W, R 2 , R 3 , R 5 und R 6 so sind wie in Anspruch 3 definiert, wobei ein Oxidationsmittel verwendet wird. 

*> 6. Ein Verfahren gemaB Anspruch 5, bei welchem das Oxidationsmittel ausgewahlt ist aus einem Chinon; einem 
Peroxid; einem Hypohalogenit; einem Alkalimetallhydroxid in Gegenwart von Luft; einem Metallsalz und einem 
Metalloxid. 

7. Ein Verfahren zur Herstellung einer Verbindung der Formel (II) wie in Anspruch 3 definiert, wobei das Verfahren 
55 die Reaktion eines Enolatsalzes einer Verbindung mit der Formel (IV): 
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(IV) 

mit einem Diazoniumsalz mit der Formel (V) 



15 




(V) 

umfaBt, wobei W, R 2 , R 3 , R 5 und R 6 so sind wie in Anspruch 3 definiert und X Schwefel- oder Salzsaure ist. 
8. Eine Verbindung mit der Formel (III): 



35 




(111) 

45 

worin W, R 2 , R 5 und R 6 so sind wie in Anspruch 1 definiert. 

9. Eine Verbindung gemafc Anspruch 8, welche eines oder mehrere der folgenden Merkmale aufweist: 

so R 2 ist Halogen oder Wasserstoff ; 

R 3 steht fur Halogen, C^s-Haiogenalkyl, C|_ 6 -Halogenalkoxy : R 7 S(0) p -, -SF 5 oderein Phenyl, das mit einem 
bis drei Elementen aus derGruppe bestehend aus Trifluorm ethyl, Trrfluormethoxy, Difluormethyl, -S(0) n CF 3 , 
Dichlorfluormethyl, Chlordifluormethyl, Chlordifluormethoxy, Dichlorfluormethoxy und Halogen substituiert ist, 
welche gleich oder verschieden sein konnen; 

55 R 4 ist Halogen; 

R 5 und R 6 sind Wasserstoff. 

10. Ein Verfahren zur Herstellung einer Verbindung der Formel 
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(III) wie in Anspruch 8 deflniert, wobei das Verfahren die Reaktion eines Arylhydrazins mit der Formel (VII): 
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worin, W, R 2 , R 3 , R 5 und R 6 so wie in Anspruch 8 definiert sind, mit einer Verbindung der Formel (VIII): 

CH(CN)=CH(CN) (VIM) 

umfaBt. 
Revendications 

1. Procede de preparation d'un compose de formule (I) 




0) 



dans laquelle : 



50 



55 



W represente I'atome d'azote ou -CR 4 ; 

R 2« R 4> R s et R e son t independamment choisis parmi I'atome d'hydrogene, les atomes d'halogenes, un radical 
alkyle en C^, un radical haloalkyle en C^, un radical alkoxy en C^ 6 , un radical haloalkoxy en C« fi R 7 S 
(0) n -, nitro, cyano et -SF 5 ; 1-6 7 

et R 3 represente I'atome d'hydrogene, les atomes d'halogenes, un radical alkyle en C 1 6 , un radical haloalkyle 
en C^, un radical alkoxy en C 1-e , un radical haloalkoxy en C^, R 7 S(0) n -, nitro, cyano, -SF 5 , ou un radical 
phenyle substitue par un a cinq membres d'un groupe consistant en les atomes d'halogenes. un radical alkyle 
en C^g, un radical haloalkyle en C^, un radical alkoxy en C^, un radical haloalkoxy en C v6 , RyS(0) n -, nitro, 
cyano et -SF 5 , qui peuvent etre identiques ou differents ; ' 
R 7 represente un radical alkyle en C,. s ou un radical haloalkyle en C^; et n represente 0, 1 ou 2 ; 
lequel procede comprend la cyclisation, en presence d'une base, d'un compose de formule (II) : 
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*3 

(H) 

dans laquelle : 

W, R 2 , R 3 , R 5 et Rg sont tels que definis precedemment. 

2. Procede selon la revendication 1 dans laquelle le ratio molaire de base/compose de formule (II) est compris entre 
environ 1 :1 0 et environ 1 0:1 . 

3. Compose repondant a la formule (II) : 



30 



35 




dans laquelle : 

W, R 2 , R 3 , R 5 et R 6 sont tels que definis dans la revendication 1 . 

4. Compose selon la revendication 3 qui possede une ou plusieurs des caracteristiques suivantes : 

45 

R 2 represente un atome d'halogenes ou I'atome d'hydrogene ; 

R 3 represente un atome d'halogenes, un radical haloalkyle en C t . 6 , un radical haloalkoxy en C 1 . 6 , R 7 S(0) p -, 
-SF 5 , ou un radical phenyle substitue par un a trois membres d'un groupe consistant en trifluoromethyle, 
trifluoromethoxy, difluoromethyle,-S(0) n CF 3 , dichlorofluoromethyle, chlorodifluoromethyle, chlorodifluorome- 
50 thoxy, dichlorofluoromethoxy et les atomes d'halogenes, qui peuvent etre identiques ou differents ; 

R 4 represente un atome d'halogenes ; 
R 5 et Re represented I'atome d'hydrogene. 

5. Procede de preparation d'un compose de formule (II) telle que definie dans la revendication 3, le dit procede 
55 comprenant Poxydation d'un compose repondant a la formule (III) : 
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an) 

dans laquelle : 

W, R 2 , R 3: R 5 et Rg sont tels que definis dans la revendication 3, en utilisant un oxydant. 

20 6. Procede selon la revendication 5 dans laquelle I'oxydant est choisi parmi une quinone; un peroxide; un hypo- 
halogenite; un hydroxyde de m6tal alcalin en presence d'air, un sel metallique et un oxyde metallique. 

7. Procede de preparation d'un compose de fonmule (II) telle que definie dans la revendication 3, le dit procede 
comprenant la reaction d'un sel enolate d'un compose repondant h la formule (IV): 




av) 

avec un sel de diazonium repondant a la formule (V) : 




dans laquelle : 

W ,^R 2 , R 3> R 5 et R 6 sont tels que definis dans la revendication 3 et X represente le sulfate ou le chlorure d'hydro- 
55 8. Compose repondant a la formule (III) : 
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dans laquelle : 

W, R 2 , R 3? R 5 et R 6 sont tels que d6finis dans ia revendication 1 . 
9. Compose selon la revendication 8 qui possede une ou plusieurs des caracteristiques suivantes : 
R 2 represente un atome d'halogenes ou l'atome d'hydrogene ; 

R 3 represente un atome d'halogenes, un radical haloalkyle en C^g, un radical haloalkoxy en C 1 . 6 , R 7 S(0) p -, 
-SF 5 , ou un radical phenyle substitue par un a trois membres d'un groupe consistant en trifluoromethyle, 
25 trifluoromethoxy, difluoromethyle,-S(0) n CF 3 , dichlorofluoromethyle, chlorodifluoromethyle, chlorodlfluorome- 

thoxy, dichlorofluoromethoxy et les atomes d'halogenes, qui peuvent etre identiques ou differents ; 
R 4 represente un atomes d'halogenes ; 
R 5 et R 6 representent l'atome d'hydrogene. 

30 10. Procede de preparation d'un compose de formule (Ml) telle que definie dans la revendication 8, le dit procede 
comprenant la reaction d'une arylhydrazine repondant a la formule (VII) : 

NHNH, 

35 I * 

(VII) 

45 

dans laquelle : 

W, R 2 , R 3: R 5 et R 6 sont tels que definis dans la revendication 8, avec un compose de formule (VIM): 



50 



55 



CH(CN)=CH(CN) (VIII). 
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